In vitro roles of Escherichia coli DnaJ and DnaK heat shock proteins in the replication of oriC plasmids.
Heat shock proteins have been shown to be involved in many cellular processes in procaryotic and eucaryotic cells. Using an in vitro DNA replication assay, we show that DNA synthesis initiated at the chromosomal origin of replication of Escherichia coli (oriC) is considerably reduced in enzyme extracts isolated from cells bearing mutations in the dnaK and dnaJ genes, which code for heat shock proteins. Furthermore, unlike DNA synthesis in wild-type extracts, residual DNA synthesis in dnaK and dnaJ extracts is thermosensitive. Although thermosensitivity can be complemented by the addition of DnaK and DnaJ proteins, restoration of near wild-type replication levels requires supplementary quantities of purified DnaA protein. This key DNA synthesis initiator protein is shown to be adsorbed to DnaK affinity columns. These results suggest that at least one of the heat shock proteins. DnaK, exerts an effect on the initiation of DNA synthesis at the level of DnaA protein activity. However, our observation of normal oriC plasmid transformation ratios and concentrations in heat shock mutants at permissive temperatures would suggest that heat shock proteins play a role in DNA replication mainly at high temperatures or under other stressful growth conditions.